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(54) SOUD STATE IMAGE SENSOR AND FABRICATION THEREOF 

(57)Abstract: 

PURPOSE: To realize a solid state image sensor in 
which charges can be read out easily from a photodiode 
section while enhancing the sensitivity characteristics 
and saturation characteristics at the time of fine 
patterning. 

CONSTITUTION: Since a buried photodiode n-layer 6 is II io £ 3 .12 

formed directly under a normal photodiode n-layer and 
under a vertical CCD n+ layer 4, the charge storing 
region area of a photodiode is increased and the 
saturation characteristics can be improved for a finely 
patterned photodiode. Furthermore, since a channel 
dope p- layer 10 is formed on the side wall of a trench 
made at one end of the vertical CCD n+ layer 4 and a 
polysilicon electrode 12 is formed on the vertical CCD 
n+ layer 4, reading operation from the photodiode n- 
layer 6 buried at a deep position to the vertical CCD n+ 
layer 4 can be facilitated while enhancing the sensitivity 
characteristics. Smear characteristics can also be 
enhanced because the smear charges generated in a p- 
type well 3 flow into the buried photodiode n-layer 6. 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the solid state camera which arranged the photodiode section of one conductivity 
type, and the perpendicular transfer section of one conductivity type in the shape of an array. 
From directly under [ of said photodiode section ], said perpendicular transfer section crosses 
caudad the embedding charge accumulation layer of one conductivity type electrically connected 
with said photodiode section, and it is formed. The trench which said perpendicular transfer 
section and said embedding charge accumulation layer expose is prepared in said photodiode 
section and opposite side of said perpendicular transfer section. The solid state camera 
characterized by having formed the channel field in the part which said perpendicular transfer 
section and said embedding charge accumulation layer of said trench exposed, and forming read- 
out and a transfer electrode through an insulator layer in said trench and on said perpendicular 
transfer section. 

[Claim 2] The solid state camera according to claim 1 characterized by the thing which 
embedded read-out and a transfer electrode in the trench, and which it read and was divided 
into the electrode and the transfer electrode of the perpendicular transfer section upper part. 
[Claim 3] The embedding charge accumulation layer of one conductivity type is a solid state 
camera according to claim 1 or 2 characterized by making high impurity concentration larger than 
the photodiode section of one conductivity type. 

[Claim 4] It is the manufacture approach of a solid state camera of having arranged the 
photodiode section of one conductivity type, and the perpendicular transfer section of one 
conductivity type in the shape of an array. After forming the perpendicular transfer section and 
the photodiode section in the shape of an array, said perpendicular transfer section crosses 
caudad from directly under [ of said photodiode section ], and the embedding charge 
accumulation layer of one conductivity type is formed using the high energy ion injection of 500 
or more keVs. A trench is formed so that said perpendicular transfer section and said embedding 
charge accumulation layer may be exposed to said photodiode section and opposite side of the 
account of back to front perpendicular transfer section. A channel field is formed in the part 
which said perpendicular transfer section and said embedding charge accumulation layer of the 
account trench of back to front exposed. The manufacture approach of the solid state camera 
characterized by forming read-out and the transfer electrode which consists of polish recon 
through an insulator layer in the account trench of back to front, and on said perpendicular 
transfer section. 

[Claim 5] It is the manufacture approach of a solid state camera of having arranged the 
photodiode section of one conductivity type, and the perpendicular transfer section of one 
conductivity type in the shape of an array. Use the high energy ion injection of 500 or more keVs 
for the field used as the lower part of directly under [ of said photodiode section ], and said 
perpendicular transfer section, and the embedding charge accumulation layer of one conductivity 
type is formed in it. The account of back to front perpendicular transfer section and said 
photodiode section are formed in the shape of an array. A trench is formed so that said 
perpendicular transfer section and said embedding charge accumulation layer may be exposed to 
said photodiode section and opposite side of the account of back to front perpendicular transfer 
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section. A channel field is formed in the part which said perpendicular transfer section and said 
embedding charge accumulation layer of the account trench of back to front exposed. The 
manufacture approach of the solid state camera characterized by forming read-out and the 
transfer electrode which consists of polish recon through an insulator layer in the account 
trench of back to front and on said perpendicular transfer section. 

[Claim 6] The manufacture approach of the solid state camera according to claim 4 or 5 
characterized by embedding and reading polish recon in said trench, forming an electrode, and 
forming the transfer electrode which consists of polish recon on the account of back to front 
perpendicular transfer section instead of forming read-out and a transfer electrode. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a solid state camera and its manufacture 

approach. 

[0002] 

[Description of the Prior Art] It explains referring to [ the photodiode section (part which stores 
light as a charge by photo electric conversion) and the perpendicular CCD section in the CCD 
solid state image sensor currently used for the video camera as a conventional solid state 
camera ] drawing 5 mainly for the configuration and the manufacture approach. 
[0003] Drawing 5 is the order sectional view of a process showing the manufacture approach of 
the above-mentioned conventional solid state camera. However, drawing 5 shows even the 
process which forms the polish recon electrode which is a transfer [ a read-out electrode-cum-] 
electrode of the perpendicular CCD section. Generally, there is a process which forms an 
interlayer insulation film and a light-shielding film after polish recon electrode formation, it is first 
shown in drawing 5 (a) — as — n mold silicon substrate 1 — using it — 1st p mold — a well 2 is 
formed, then, 1st p mold — the inside of a well 2 — 2nd p mold — a well 3 is formed. Next, 5 is 
formed n layers of photodiodes which are n mold field of the photodiode section as shown in 
drawing 5 (b), and the 2nd is n+ of the perpendicular CCD section for a charge transfer in a well 
3 p mold. A layer 4 is formed. Then, as shown in drawing 5 (c), they are 5 and perpendicular 
CCDn+ n layers of photodiodes. It reads between layers 4 and is the channel dope p for 
armature-voltage control. - Layer 10' and perpendicular CCDn+ p+ for separating n layers of 
photodiodes which adjoin a layer 4 It is common to form detached core 9'. Next, as shown in 
drawing 5 (d), polish recon electrode 12' is formed for gate oxide 1 V by the dry etching method 
after formation, and it is the charge of the photodiode section Perpendicular CCDn+ It is made 
the structure read to a layer 4. Then, it embeds on n layer 5 of photodiodes for the cure against 
the dark current, and is photodiode p+. It is common to form a layer 13. 
[0004] 

[Problem(s) to be Solved by the Invention] In the above-mentioned conventional solid state 
camera, since contraction of the area of the photodiode section is performed on the occasion of 
detailed-izing of the pixel section, degradation of the sensibility of a CCD property or saturation 
characteristics arises. Moreover, for the improvement in a sensibility property, when [ of the 
photodiode section ] 5 [ n-layer ] was formed to a deep field, there was a problem that read-out 
of the charge by the read-out electrode (polish recon electrode 120 became very difficult. 
[0005] It is offering the solid state camera which can read the charge from the photodiode 
section easily, and its manufacture approach while it can aim at improvement in a sensibility 
property and saturation characteristics, when the purpose of this invention performs detailed- 
ization. 
[0006] 

[Means for Solving the Problem] A solid state camera according to claim 1 is a solid state 
camera which arranged the photodiode section of one conductivity type, and the perpendicular 
transfer section of one conductivity type in the shape of an array. From directly under [ of said 
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photodiode section ], said perpendicular transfer section crosses caudad the embedding charge 
accumulation layer of one conductivity type electrically connected with the photodiode section, 
and it is formed. The trench which said perpendicular transfer section and said embedding 
charge accumulation layer expose is prepared in said photodiode section and opposite side of 
said perpendicular transfer section. It is characterized by having formed the channel field in the 
part which said perpendicular transfer section and said embedding charge accumulation layer of 
said trench exposed, and forming read-out and a transfer electrode through an insulator layer in 
said trench and on said perpendicular transfer section. 

[0007] A solid state camera according to claim 2 is characterized by the thing which embedded 
read-out and a transfer electrode in the trench and which it read and was divided into the 
electrode and the transfer electrode of the perpendicular transfer section upper part in a solid 
state camera according to claim 1. A solid state camera according to claim 3 is characterized by 
the embedding charge accumulation layer of one conductivity type making high impurity 
concentration larger than the photodiode section of one conductivity type in a solid state 
camera according to claim 1 or 2. 

[0008] The manufacture approach of a solid state camera according to claim 4 is the 
manufacture approach of a solid state camera of having arranged the photodiode section of one 
conductivity type, and the perpendicular transfer section of one conductivity type in the shape 
of an array. After forming the perpendicular transfer section and the photodiode section in the 
shape of an array, said perpendicular transfer section crosses caudad from directly under [ of 
said photodiode section ], and the embedding charge accumulation layer of one conductivity type 
is formed using the high energy ion injection of 500 or more keVs. A trench is formed so that 
said perpendicular transfer section and said embedding charge accumulation layer may be 
exposed to said photodiode section and opposite side of the account of back to front 
perpendicular transfer section. It is characterized by forming a channel field in the part which 
said perpendicular transfer section and said embedding charge accumulation layer of the account 
trench of back to front exposed, and forming read-out and the transfer electrode which consists 
of polish recon through an insulator layer in the account trench of back to front, and on said 
perpendicular transfer section. 

[0009] The manufacture approach of a solid state camera according to claim 5 is the 
manufacture approach of a solid state camera of having arranged the photodiode section of one 
conductivity type, and the perpendicular transfer section of one conductivity type in the shape 
of an array. Use the high energy ion injection of 500 or more keVs for the field used as the lower 
part of directly under [ of the photodiode section ], and said perpendicular transfer section, and 
the embedding charge accumulation layer of one conductivity type is formed in it. The account 
of back to front perpendicular transfer section and said photodiode section are formed in the 
shape of an array. A trench is formed so that said perpendicular transfer section and said 
embedding charge accumulation layer may be exposed to said photodiode section and opposite 
side of the account of back to front perpendicular transfer section. It is characterized by forming 
a channel field in the part which said perpendicular transfer section and said embedding charge 
accumulation layer of the account trench of back to front exposed, and forming read-out and the 
transfer electrode which consists of polish recon through an insulator layer in the account 
trench of back to front, and on said perpendicular transfer section. 

[0010] The manufacture approach of a solid state camera according to claim 6 is characterized 
by embedding and reading polish recon in a trench, forming an electrode, and forming after that 
the transfer electrode which consists of polish recon on the perpendicular transfer section in the 
manufacture approach of a solid state camera according to claim 4 or 5 instead of forming read- 
out and a transfer electrode. 
[0011] 

[Function] According to the configuration of this invention, by the perpendicular transfer 
section's having crossed caudad the embedding charge accumulation layer of one conductivity 
type electrically connected with the photodiode section of one conductivity type, and having 
formed it from directly under [ of the photodiode section ], since the area of the charge storage 
field of a photodiode becomes large, it becomes possible to improve saturation characteristics 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2005/02/04 



3/6 s<—i> 

• • 

with the photodiode made detailed. Furthermore, a channel field is formed in the part which 
embedded with the photodiode section of the perpendicular transfer section, and the 
perpendicular transfer section of the trench prepared in the opposite side, and the charge 
accumulation layer exposed. By having formed read-out and a transfer electrode in a trench and 
on the perpendicular transfer section Since [ which can embed, and can read from a charge 
accumulation layer to the perpendicular transfer section easily, and has an embedding charge 
accumulation layer in a deep location ] it was formed in the deep location [ directly under ] of 
the photodiode section of one conductivity type, improvement in a sensibility property can be 
aimed at. Moreover, since the field which the smear charge directly under the perpendicular 
transfer section generates since it embeds under the perpendicular transfer section and the 
charge accumulation layer is formed is small, and embeds directly under [ the ] a field, the 
charge accumulation layer is formed and a smear charge is enabled to flow to a photodiode even 
if smear generating arises, it becomes possible to aim at improvement in a smear property. 
[0012] Furthermore, while the controllability which reads read-out and a transfer electrode from 
a deep embedding charge accumulation layer, and transmits it by [ which embedded in the 
trench ] having read and having separated into the electrode and the transfer electrode of the 
perpendicular transfer section upper part improves, the level difference of the substrate upper 
part becomes small, and flattening can be attained. Furthermore, the embedding charge 
accumulation layer of one conductivity type can improve the after-image property when reading 
a charge from a deep embedding charge accumulation layer by having made high impurity 
concentration larger than the photodiode section of one conductivity type. 
[0013] 

[Example] First, the 1st example of this invention is explained. Drawing 1 is the sectional view 
showing the configuration of the solid state camera of the 1st example of this invention, and 
drawing 2 is the order sectional view of a process showing that manufacture approach. However, 
an interlayer insulation film, a light-shielding film, etc. which are formed after polish recon 
electrode formation are not shown by drawing 1 and drawing 2 . 

[0014] As this solid state camera is shown in drawing 1 , n layers (embedding charge 
accumulation layer) of embedding photodiodes 6 Perpendicular CCDn[ from directly under / of 
photodiode n layer (photodiode section of one conductivity type) 5 ]+ A layer (perpendicular 
transfer section) 4 crosses caudad, and it forms. Perpendicular CCDn+ The perpendicular 
CCDn+ layer 4 and the 2nd trench 18 (refer to drawing 2 ) which embeds with a well 3 p mold 
and 6 exposes n layers of photodiodes are formed in 5 and the opposite side n layers of 
photodiodes of a layer 4 at a side attachment wall. It is the channel dope p to the side 
attachment wall of a trench 18. - A layer (channel field) 10 is formed and it is inside [ of a trench 
18 ], and perpendicular CCDn+. It is characterized by forming the polish recon electrode (read- 
out and transfer electrode) 12 through gate oxide (insulator layer) 1 1 on a layer 4. 
[0015] The manufacture approach of the solid state camera of this example is explained referring 
to drawing 2 . first, it is shown in drawing 2 (a) — as — n mold silicon substrate 1 — using it — 
a thermal diffusion method — using — 1st p mold — a well 2 and 2nd p mold — a well 3 is 
formed, below, it is shown in drawing 2 (b) — as — 2nd p mold — the inside of a well 3 — 
perpendicular CCDn+ a layer 4 — forming — 2nd p mold — 5 is formed beside a well 3 n layers 
of photodiodes. 

[0016] Next, as shown in drawing 2 (c), p mold, the high energy phosphorus ion implantation of 
500 or more keVs is used and embedded to the 2nd field [ directly under ] of a well 3 and field 
which includes the field [ directly under ] of 5 n layers of photodiodes, and 6 is formed in it n 
layers of photodiodes. n layers of this embedding photodiode, in formation of 6, 5 and an impurity 
atom are mixed n layers of photodiodes at the time of diffusion termination, it is required to 
become one layers [ n ] and the acceleration energy of Lynn of n layer the 6 formation of 
embedding photodiodes must be adjusted. Moreover, it is necessary to make high impurity 
concentration of 6 larger [ n layers of photodiodes ] than the high impurity concentration of 5 n 
layers of embedding photodiodes. embedding photodiode n layer 6 [ moreover, ] — perpendicular 
CCDn+ a layer 4 and 2nd p mold — it must dissociate electrically through a well 3. in addition — 
drawing 2 (c) — embedding photodiode n layer 6 — 2nd p mold — although formed to the same 
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field as a well 3 — perpendicular CCDn+ What is necessary is just to have formed to directly 
under [ of a layer 4 ]. Then, an oxide film 7 is formed. 

[001 7] Next, as shown in drawing 2 (d), the resist mask 8 is formed on an oxide film 7, and this 
resist mask 8 is used, and it is perpendicular CCDn+. The trench 18 which is extent in which the 
depth embeds at the end by the side of the photodiode section which a layer 4 adjoins, and 6 
appears n layers of photodiodes is formed. Then, into a trench 18, the tilt-angle pouring-in 
method is used, boron is poured in from arrow-head A about [ 1013cm - ] two as an object for 
pixel separation, to the field of a read-out side and an opposite direction, and it is p+. A 
detached core 9 is formed. 

[0018] Furthermore, as shown in drawing 2 (e), it is 6 to perpendicular CCDn+ n layers of 
embedding photodiodes. In order to read a charge to a layer 4, as an object for read-out 
armature-voltage control, the inclination pouring-in method is used and boron is poured in about 
[ 101 1cm - ] two from arrow-head B at trench 18 side attachment wall, and it is the channel 
dope p. - A layer 10 is formed. Then, as shown in drawing 2 (f), after are wet, removing the oxide 
film 7 formed before trench 18 formation and forming gate oxide 1 1 again, polish recon is 
deposited in a trench 18 using a reduced pressure CVD method, and the polish recon electrode 
12 is formed using the dry etching method. Then, it is embedding photodiode p+, using the polish 
recon electrode 12 as a mask, as shown in drawing 2 (g). A layer 13 is formed by boron 
impregnation. 

[0019] The solid state camera of this example is [ n layers of embedding photodiodes ] 6 from 
directly under [ of 5 ] n layers of the usual photodiodes as mentioned above Perpendicular 
CCDn+ By the layer's 4 having crossed caudad and having formed, since the area of the charge 
storage field of a photodiode becomes large, it becomes possible to improve saturation 
characteristics with the photodiode made detailed. Furthermore, perpendicular CCDn+ The 
channel dope pHayer 10 is formed in the side attachment wall of a trench 18 prepared in the end 
of a layer 4. Inside [ of a trench 18 ], and perpendicular CCDn+ By having formed the polish 
recon electrode 12 of read-out and a transfer electrode on the layer 4 Embedding photodiode n 
layer 6 to perpendicular CCDn+ formed in the deep location Since a charge can be easily read to 
a layer 4 and 6 is in a deep location n layers of embedding photodiodes, improvement in a 
sensibility property can be aimed at. moreover, perpendicular CCDn+ since it embeds directly 
under a layer 4 and 6 is formed n layers of photodiodes — perpendicular CCDn+ 2nd p mold 
which the smear charge of layer 4 directly under generates — the field of a well 3 — small — 
and p mold — a well — since it embeds directly under three, 6 is formed n layers of photodiodes 
and a smear charge is enabled to flow to a photodiode even if smear generating arises, it 
becomes possible to aim at improvement in a smear property. 

[0020] Moreover, 6 can improve the after-image property when reading a charge from 6 n layers 
of deep embedding photodiodes n layers of embedding photodiodes by having made high impurity 
concentration larger than 5 n layers of photodiodes. Below, the 2nd example of this invention is 
explained. Drawing 3 is the sectional view showing the configuration of the solid state camera of 
the 2nd example of this invention, and drawing 4 is the order sectional view of a process showing 
that manufacture approach. However, an interlayer insulation film, a light-shielding film, etc. 
which are formed after polish recon electrode formation are not shown by drawing 3 and drawing 
4 like drawing 1 and drawing 2 . 

[0021] This solid state camera is [ the read-only embedding polish recon electrode (read-out 
electrode) 15 which embedded the polish recon electrode 12 which are read-out and a transfer 
electrode shown in drawing 1 as shown in drawing 3 in the trench 18, and ] perpendicular CCDn+. 
It is main different points from the 1st example to have separated into the polish recon electrode 
1 7 for a transfer of the perpendicular CCD section of the layer 4 upper part (transfer electrode). 

[0022] The manufacture approach of the solid state camera of this example is explained referring 
to drawing 4 . Since the process of drawing 4 (a) and (b) applies to the process of drawing 2 (a) - 
(c) correspondingly, detailed explanation applies to explanation of above-mentioned drawing 2 (a) 
- (c) correspondingly. However, in drawing 4 (b), the nitride 14 is deposited on the oxide film 7 of 
drawing 2 (c). Then, as shown in drawing 4 (c), the resist mask 8 is formed on an oxide film 7, and 
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this resist mask 8 is used, and it is perpendicular CCDn+. The trench 18 which is extent in which 
the depth embeds at the end by the side of the photodiode section which a layer 4 adjoins, and 6 
appears n layers of photodiodes is formed. Then, into a trench 18, the tilt-angle pouring-in 
method is used, boron is poured in from arrow-head A about [ 1013cm - ] two as an object for 
pixel separation, to the field of a read-out side and an opposite direction, and it is p+. A 
detached core 9 is formed. 

[0023] Furthermore, as shown in drawing 4 (d), it is 6 to perpendicular CCDn+ n layers of 
embedding photodiodes. In order to read a charge to a layer 4, as an object for read-out 
armature-voltage control, the inclination pouring-in method is used and boron is poured in about 
[ 101 1cm - ] two from arrow-head B at trench 18 side attachment wall, and it is the channel 
dope p. - A layer 10 is formed. Then, as shown in drawing 4 (e), after removing the resist mask 8 
used at the time of trench 18 formation, gate oxide 1 1a is formed only in a trench 18. Next, 
polish recon is deposited in a trench 18 and polish recon is formed only in a trench 18 using the 
etchback method. Then, the read-only embedding polish recon electrode 15 is formed in a trench 
18 by oxidizing the front face of polish recon and forming the polish recon oxide film 16. 
[0024] As shown in drawing 4 (f), after are wet and removing a nitride 14 and an oxide film 7 
next, gate oxide 1 1b is formed again. Polish recon is deposited on it and the polish recon 
electrode 17 for a transfer of the perpendicular CCD section is formed using the dry etching 
method. Then, it is embedding photodiode p+, using the polish recon electrode 1 7 for a 
perpendicular CCD transfer as a mask, as shown in drawing 4 (g). A layer 13 is formed by boron 
impregnation. 

[0025] The read-only embedding polish recon electrode 15 which embedded [ according to this 
example ] read-out and a transfer electrode in the trench 18 in addition to the effectiveness of 
the 1st example, Perpendicular CCDn+ By having separated into the polish recon electrode 17 
for a transfer of the perpendicular CCD section of the layer 4 upper part The gate oxide 1 1 in a 
trench 18 and the polish recon electrode 17 for a perpendicular CCD transfer can be formed 
separately, while the controllability which reads from 6 n layers of deep embedding photodiodes, 
and is transmitted improves, the level difference of the substrate upper part becomes small, and 
flattening can be attained. 

[0026] In addition, in the 1st and 2nd example of the above, it faces forming 6 n layers of 
embedding photodiodes, and is perpendicular CCDn+. It is perpendicular CCDn+, although the 
high energy ion injection method is used after forming 5 a layer 4 and n layers of photodiodes. 
Before forming 5 a layer 4 and n layers of photodiodes, even if it forms 6 n layers of embedding 
photodiodes using a high energy ion injection method, it is possible to acquire the same 
structure. 
[0027] 

[Effect of the Invention] As mentioned above, by the perpendicular transfer section's having 
crossed caudad the embedding charge accumulation layer of one conductivity type electrically 
connected with the photodiode section of one conductivity type, and having formed it from 
directly under [ of the photodiode section ], since the area of the charge storage field of a 
photodiode becomes large, the solid state camera of this invention becomes possible [ improving 
saturation characteristics with the photodiode made detailed ]. Furthermore, a channel field is 
formed in the part which embedded with the photodiode section of the perpendicular transfer 
section, and the perpendicular transfer section of the trench prepared in the opposite side, and 
the charge accumulation layer exposed. By having formed read-out and a transfer electrode in a 
trench and on the perpendicular transfer section Since [ which can embed, and can read from a 
charge accumulation layer to the perpendicular transfer section easily, and has an embedding 
charge accumulation layer in a deep location ] it was formed in the deep location [ directly 
under ] of the photodiode section of one conductivity type, improvement in a sensibility property 
can be aimed at. Moreover, since the field which the smear charge directly under the 
perpendicular transfer section generates since it embeds under the perpendicular transfer 
section and the charge accumulation layer is formed is small, and embeds directly under [ the ] a 
field, the charge accumulation layer is formed and a smear charge is enabled to flow to a 
photodiode even if smear generating arises, it becomes possible to aim at improvement in a 
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smear property. 

[0028] Furthermore, while the controllability which reads read-out and a transfer electrode from 
a deep embedding charge accumulation layer, and transmits it by [ which embedded in the 
trench ] having read and having separated into the electrode and the transfer electrode of the 
perpendicular transfer section upper part improves, the level difference of the substrate upper 
part becomes small, and flattening can be attained. Furthermore, the embedding charge 
accumulation layer of one conductivity type can improve the after-image property when reading 
a charge from a deep embedding charge accumulation layer by having made high impurity 
concentration larger than the photodiode section of one conductivity type. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the configuration of the solid state camera of the 1st 
example of this invention. 

[Drawing 2] It is the order sectional view of a process showing the manufacture approach of the 
solid state camera of the 1st example this invention. 

[Drawing 3] It is the sectional view showing the configuration of the solid state camera of the 
2nd example of this invention. 

[Drawing 4] It is the order sectional view of a process showing the manufacture approach of the 
solid state camera of the 2nd example this invention. 

[Drawing 5] It is the order sectional view of a process showing the manufacture approach of the 
solid state camera of the conventional example. 
[Description of Notations] 

1 N Mold Silicon Substrate 

2 The 1st is Well P Mold. 

3 The 2nd is Well P Mold. 

4 Perpendicular CCDn+ Layer 

5 N Layers of Photodiodes 

6 N Layers of Embedding Photodiodes 

7 Oxide Film 

8 Resist Mask 

9 P+ Detached Core 

10 Channel Dope P - Layer 

1 1 Gate Oxide 
1 1a Gate oxide 
1 1b Gate oxide 

12 Polish Recon Electrode 

13 Embedding Photodiode P+ Layer 

14 Nitride 

15 Read-only Embedding Polish Recon Electrode 

16 Polish Recon Oxide Film 

17 Polish Recon Electrode for Perpendicular CCD Transfer 
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